Characterization of insulin-like growth factor binding proteins (IGFBPs) secreted by bovine adrenocortical cells in primary culture: regulation by insulin-like growth factors (IGFs) and adrenocorticotropin (ACTH).
In previous studies, we have shown that insulin-like growth factor II (IGF-II) stimulates basal as well as ACTH-induced cortisol secretion from bovine adrenocortical cells more potently than IGF-I [1]. The steroidogenic effect of both IGFs is mediated through interaction with the IGF-I receptor, and modified by locally produced IGF-binding proteins (IGFBPs). In the present study, we therefore characterized the IGFBPs secreted by bovine adrenocortical cells in primary culture, and investigated the effect of corticotropin (ACTH) and recombinant human IGF-I and IGF-II on the regulation of IGFBP synthesis. By Western ligand blotting, four different molecular forms of IGF-binding proteins were identified in conditioned medium of bovine adrenocortical cells with apparent molecular weights of 39-44 kDa, 34 kDA, 29-31 kDa, and 24 kDa. In accordance to their electrophoretic mobility, glycosylation status and binding affinity, these bands were identified by immunoprecipitation and immunoblotting as IGFBP-3, IGFBP-2, IGFBP-1, and deglycosilated IGFBP-4, respectively. Quantification of the specific bands by gamma counting revealed that, in unstimulated cells, IGFBP-3 accounts for approximately half of the detected IGFBP activity, followed by IGFBP-1, IGFBP-2 and IGFBP-4. ACTH treatment predominantly increased the abundance of IGFBP-1 and to a lesser extent IGFBP-3 in a time and dose-dependent fashion. In contrast, IGF-I or IGF-II (6.5 nM) preferentially induced the accumulation of IGFBP-3 (1.9-fold) and to a lesser extent of IGFBP-4, but did not show any effect on IGFBP-1. When ACTH and IGFs were combined, an additive stimulatory effect on the accumulation of IGFBP-3 and IGFBP-4 was observed. In contrast to their different steroidogenic potency, no significant difference in the stimulatory effect of IGF-I and IGF-II on IGFBP secretion was found. In conclusion, bovine adrenocortical cells synthesize IGFBP-1, IGFBP-2, IGFBP-3, and IGFBP-4, and their secretion is regulated differentially by ACTH and IGFs. These results, together with earlier findings, suggest that IGF-binding proteins play a modulatory role in the regulation of differentiated adrenocortical functions. Therefore, bovine adult adrenocortical cells provide a useful tissue culture model in which the complex interactions between two IGF-ligands, at least four IGF binding proteins and two IGF-receptors can be evaluated.